Characterization of cyclic AMP-requiring yeast mutants altered in the catalytic subunit of protein kinase.
The cyr2 mutant of yeast, Saccharomyces cerevisiae, required cAMP for growth at 35 degrees C. The cyr2 mutation was suppressed by the bcy1 mutation which resulted in deficiency of the regulatory subunit of cAMP-dependent protein kinase. The DEAE-Sephacel elution profile of cyr2 cAMP-dependent protein kinase was markedly different from that observed for the wild-type enzyme. With histone as substrate, the cAMP-dependent protein kinase activity of cyr2 cells showed 100-fold greater Ka value for activation by cAMP at 35 degrees C than that of the wild-type cells, while the Kd value for cAMP of the mutant enzyme was not altered. The electrophoretic character, molecular weight, and pI value of the regulatory subunit of the mutant enzyme were the same as those of the wild-type enzyme. When histone, trehalase, and glutamate dehydrogenase were used as substrate, the free catalytic subunit of the mutant enzyme showed a markedly decreased affinity for ATP and was more thermolabile compared to that of the wild-type enzyme. The results indicated that the cyr2 phenotype was produced by a structural mutation in the cyr2 gene coding for the catalytic subunit of cAMP-dependent protein kinase in yeast.